The conditions which control the transmission of fluids across the human epithelium are important in connection with the local introduction of soluble substances. In 1924 Rein (1) investigating human skin by electroendosmosis concluded that the rate of flow toward the cathode was greater in distilled water than in any neutral salt solution. The inhibition increased with increased concentration and the specific effect of the cations was according to the series A1 > Ca > Na > K.
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For some time it has been known that under a given potential difference a simple relationship may exist between the velocity of a particle relative to the liquid in which it is suspended and the volume of flow of the liquid streaming through a membrane having the same chemical constitutioh as the surface of the particle. Both the velocity of migration and the volume of flow are proportional to the electrokinetic potential existing across the effective double layer. This is particularly true for protein surfaces (2-3) and one would expect the results obtained by electrophoresis to be comparable to those reported by electroendosmosis.
EXPEI~ TME.NTAL The stratum corneum of the human skin was washed with water, extracted with acetone, alcohol, and ether; dried in a vacuum at body temperature and powdered in a ball mill. The particles were suspended in 0.1 M to 0.0001 M solutions of the chlorides, bromides, and iodides of lithium, sodium, potassium, and rubidium and the chlorides of calcium, barium, and aluminum.
The Northrop-Kunitz microelectrophoresis cell was employed as before (4) for measuring V, the electrical mobility in g per second per volt per cm.
The electrokinetic potential was calculated from the equation (5) 4~'~oV
DX
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The Journal of General Physiology where ,10, D, and X represent respectively the coefficient of viscosity, the dielectric constant, and the field strength of the medium. The assumption was made that the values of D and 70 as calculated for the bulk of the liquid remained unchanged in the effective double layer. The electrical charge per unit area which gives rise to the electrokinetic potential at the surface was determined from the relationship expressing ¢, the surface charge density as a function of ~', the potential (6) where N is Avogadro's number, D, the dielectric constant, K, Boltzmann's constant, T, the absolute temperature, cl and ci, the concentration of the cations and anions in tools per liter, zl and zi, the valences of the cations and anions and ~ has the same sign as ~'.
DISCUSSION
The results are expressed by curves which appear in Figs. I, 2, 3, and 4. Fig. i shows that the skin whose isoelectric point is pH 3.7 (4) assumes, as would be expected, a negative charge in distilled water. In solutions of neutral uni-univalent salts (see also Figs. 2 and 3) the electrokinetic potentials, which depend upon the charge of the particle and the thickness of its double layer, plotted against concentration produce curves with well defined maxima that are more characteristic of inert substances than for protein materials (7) . Usually the charge on protein surfaces is determined by the hydrogen ion activity and dilute electrolytes influence the charging process only in so far as they are able to produce a change in the dissociation of H and 0H ions. On inert surfaces the charge is quite sensitive to small changes in electrolytic concentration, increasing with increased concentration until a limiting value is reached and the mechanism involved appears to be tantamount to preferential adsorption. Under both circumstances increasing salt concentrations ultimately decrease the ~'-potential by diminishing the thickness of the effective double layer. The ~'-C curves produced by the skin particles in neutral solutions suggest that in addition to the charge incident to the pH, a charging process similar to that which occurs for inert surfaces obtains.
The maxima are less defined for the di-univalent compounds while for corresponding concentrations of the tri-univalent salt there is a reduction of the electrokinetic potential to zero and subsequent sign reversal. This is the usual effect of polyvalent ions of opposite sign upon protein surfaces and is probably, in this instance, due to the combined result of the prefer- ential adsorption of the cation and the change in hydrogen ion concentration incident to the hydrolysis of the aluminum chloride. The inhibitory effect of the cations is represented by the series A1 > Ca > Ba > K > Na, which is essentially the same order as that obtained by electroendosmosis (1). The conclusions by Rein that the endosmotic flow is greatest in distilled water and is diminished by the addition of salts can only be justified by considering the concentrations used. Had more dilute solutions been employed and the material freed from tissue fluids the indications are that the rate of flow would have been greatest for the uni-univalent salts in concentrations between 0.0001 M and 0.0002 5, inasmuch as it follows from theoretical considerations that any increase in the electrokinetic potential will result in a corresponding increase in electroendosmotic flow. The aluminum salt in reversing the sign of the potential produces a point of no flow between the charge assumed in distilled water and the maximum positive potential. ~ The alkali halides with common negative ions (Fig. 2) affect the electrokinetic potential in the order Li>Na>K>Rb. The apparent ionic specificity is not peculiar to skin alone since the same order is shown on such inert interfaces as cellulose and glass (8) (9) . Similar salts with common positive ions exhibit the series Cl>I>Br (Fig. 3 ) in contrast to the order I>Br>C1 frequently observed on passive interfaces (10) . This seems to indicate a selective adsorption of chloride ions upon the skin surfaces which is coincident with the observation that the concentration of chlorides per unit of water is normally high in this tissue (11) .
The charge as well as the potential must be considered in any attempt to evaluate surface chemical phenomena. A rather simple curve is obtained when the electric charge density is plotted against concentration. On addition of traces of salts not reversing the sign q increases rapidly reaching a limiting value at approximately 0.01 ~ (Fig. 4) . The course is not characteristic since it is given by a variety of inert substances and appears to be independent of the ion or the nature of the surface (10). SUMM~4~Y 1. The electrophoretic activity of particles of human skin in distilled water and different concentrations of salt solutions has been studied. The electrokinetic potential and the charge density were determined and comparisons made with results obtained by electroendosmosis.
2. The electrokinetic potential is ultimately decreased if sufficient salt is added. The order of inhibition is AI>Ca>Ba>K>Na.
